Inability of Isoquinoline Derivatives to Inhibit
Virus Neuraminidase Activity (Accepted 3 May 1972) The antivirus activity of isoquinoline derivatives, I-(p-chlorophenoxymethyl)-3, 4dihydroisoquinoline hydrochloride (compound I) and I-(p-methoxyphenoxymethyl)-3, 4dihydroisoquinoline hydrochloride (compound II) has been demonstrated by many studies in vitro and in vivo on several agents of human respiratory diseases. The mechanism by which these compounds inhibit the multiplication of influenza viruses was presumed to be due to their antineuraminidase activity (Tute et al. I97o) .
During an investigation on the antivirus effect of isoquinoline derivatives, we found that both derivatives did not inhibit the enzyme reaction but blocked only the colour development of N-acetylneuraminic acid (NANA). This brief report will be concerned with the results obtained regarding this problem.
Influenza virus AJJAPAN-305 (Chiba), partially purified from infected chorioallantoic fluid, was used as a virus enzyme source. The enzyme activity was measured by a slight modification of the method described by Rafelson, Gold, & Priede (1966) . Reaction mixtures contain the following components in a final volume of 25o/zl. : Io/zmole acetate buffer (pH 4"5), o-25 #mole CaCl~, 4oo #g. of N-acetyl neuraminyllactose prepared from cow colostrum according to the method of Schneir, Winzler & Rafelson (I962) and o.oo2 to o'oo5 units of the virus neuraminidase. The isoquinoline derivatives were dissolved in acetate buffer (pH 4"5). The amount of NANA liberated from the substrate was determined colorimetrically according to the thiobarbituric acid assay procedure described by Warren 0959). After extracting with cyclohexanone, extinction was determined at 549 nm.
The inhibition rates of the test compounds are shown in Table I . Compound I and compound II yielded virtually identical results, namely 65, 4o and 30% inhibition at 8oo, 4oo and zoo/zg./ml., respectively. These values conformed to those estimmed by other investigator. (Brammer, McDonald & Tute, 1968; Tute et al. I97o) .
However, when io/zg, of crystalline NANA (egg, Sigma Co., U.S.A.) was mixed with various amounts of both compounds and reacted with Warren's reagents, compound I and compound II blocked the colour development of NANA and levels of inhibition were quite similar to those obtained from first experiment (Tabte 2). These results strongly suggested that these compounds might not have a direct inhibitory effect on the virus neuraminidase.
In order to support this assumption, determination of the amount of lactose was performed instead of NANA liberated after the enzymatic reaction as follows: according to the isolating method described by Holmquist (I969), a sample of zoo #l. was removed from the enzyme reaction mixture and applied on an ion exchange column of a mixture of DEAE-Sephadex A-25 and SE-Sephadex C-25 (4 x 3o mm.). When the sample had run down into the column, 2 ml. of deionized water was pipetted on to the column and the eluate was collected. Lactose content was then estimated by the method described by Yamazoe (I97 o) which was less affected by the presence of isoquinoline derivatives: z ml. eluate was mixed with o.I ml. of 1% gallic acid solution, shaken, and allowed to stand at room temperature for Io rain. Four ml. of concentrated sulphuric acid was slowly added to the Table 3 , compound I and compound II did not inhibit virus neuraminidase activity at concentration of 8oo #g./ml., whereas congo red, known to be the neuraminidase inhibitor (Becht & Drzeniek, ~968) , strongly inhibited the enzyme reaction at too #g./ml. Inability of compound II to inhibit virus neuraminidase activity was also reported pre- We should like to thank Dr T. Iida for much useful help and constructive criticism in the course of this work. 
